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File 5-1017 

Larry Hogan 

Ga:ry Developnent Suni tary Landfill 

Cline & Ga:ry Avenue 

Ga:ry, Indiana 
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Soil Boring, Gar<.f Landfill 

Dear Mr. Hogan: 

.· .... ;. 

.. :- .. · 

; _.,:_·· 

Iii 11!1 

ATEC Offiet~s 

Corporate·Office: 
lndiariaPcilis, IN 

Offices: 
Atlanta, GA 
Baltimore, MD 
Birminqllam. AL 
Chicago, IL 
Cincinnati, OH · 
Dallas, TX 
Dayton. OH 
Denver, CO 
Freeport, TX 
Gary, IN 

" Houston, TX 
· Hunuville, AL 

Lexington, KY 
Louisville, KY 
NewQort, NC 
R~leigh, NC 
Salisbury, MO 
Savannah, GA 
Washington. DC 
York, PA 

Affi!iates: 
Alexa~dria, VA 
Norfolk, VA 

He have· crinpleted the soi·l . boring en the Gary landfill west wall. The 

purpose of the work was to explore the thickness of both the clay cover, 

and the clay liner. Due to standing water at the site, only o~e ooring 

' location could be reached with our truck-IOC>Unted drill rig. 

Work Sumnary 

Field drilling activities were perfor.med with a truCk-mounted ~~ 55 

rotary drill rig. The boring was advanced with a 3 • 25 inch I • D. Holl""' 

Stem Auger (HSA). Continuous sanpling was performed, with a 2 inch Q.D. 

split-spoon sampl~r t>e9inning at a depth of 5 .Ql feet. Clay ~s reached at 

a depth of 9. Ql feet and a Shelby tube sample w-es taken fran 9. 0 to 11 . 5 

feet. The remainin:J depth~ 11.5 to 13.0 feet, was split-spoon sampled. 

The l:oring was ended at 13 • 0 feet. 

Subsurface Corrli tions 

our soil ooring encountered a clay cover fran 0.0 to 2.0 feet. Fran 2.0 

to 9.0 feet, :tarufill intennixed with 'gray clay was encountered. Gray 

silty clay with a trace of safl(j was obse:Ned fran a depth of 9.0 to 11.5 

feet. Fran 11.5 to 13 .Ql feet, gray medium sarrl was. encountered. 



LTV Steel Company 

. . ~,. ; ;·._, 

;_ .·· 
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August 20 i 1985 

Mr. Larry Hagen 
Gary Land Development company· · 
P.O. Box 6056 .. 
Gary, IN 46406 

Dear Mr. Hagen: 
~ 
'f.:.' ..... 

I 

: :. '.:.:~·.' ; . 

I :. 

·:· ..... _.·· .. 

···tlECEi\IED 
. . . . ; . . . . :: '' . ~ 

.);_· SEP 4 1985 
. . ', . -. :.: .·:,,_ ~ ~ .. 

WO'< '· .-··. 

'·· .. ·:r· 

Please be advised thJt there has been no significant change in the 
analysis of thos~ sludges being sent to Gary Land Development from our 
central Treatmen~ Plant and the Titzel Oil Recovery Unit. An effort by 
the Company to re~\uce the moisture content has resulted .in .a. reduction in 
volume. 

CB:mh/195 

LTV STEEL COMPANY • 3001 DICKEY ROAO • EAST CHICAGO. INDIANA 46:112 • TELEPHONE 12111\ 3111·2000 

liill 5I 



:·' :~ -~: ; . ···. , .. . ·.·.·:·:· 
. . . : . . 

The Shelby- tube sair"a'le was tested for permeability using the fallin; head 

method. The sallp1e baS· a pe-:i,lity of 3.3 x.10-8 .an/sec• 

' '. ·. 

we thank yoJ. for-the opportunity to be 6t service. - If yw have aey 

<:JUestions, pl~e don•t hesitate to calL 

:':.:.::.·:·.-··.' ·. 

SS:JWW/ls 

Very truly yarrs, 

Atec Associates, Inc. 

Steven Stanford 

Geologist 

Jdm H. vleaver II, P.E. 

Vice President 

liill 1!!1 



YfATER LEVEL DATA STARTED 9/11 / 8 5 
-FT. W.D. COMPLETED ~S~A.:.:.H.:.::E~~~ 
--. FT. HR. A.D. DRILLER. 0. Sheff i e 1 d 
--FT. HR.A~D. HELPER .;J • Ba i n~s 

FT. HR. A.D; FILE NO. 5- 10 1 7-

LOG OF SOIL BORING NO. __ , _ _.._-__ 

LOCATION Gary Development Sanitary Landfil~­
Cline & Gary Ave 
Gary, IN 

--------~~~~----~~~---~-----------c L 1 E NT -~S?=o~i~i~B:::o~r~i:..:n.:.:9:s.:S::...a..• ...;G:::a~r!...VL-L~a!!;n!.!a=.· .:..f.!..i .!..i .!..i ----

Gary, IN 

~GROUND ELEVATION: SAMPLE DATA UNCOHI"INID CONPitUSl)! STitiNGTH - T.S.I". 

X 
~ SOIL DESCRIPTION AND STRATA DEPTH 
LLI 
0 

~ 
f-o­

r-- 2.o• 
Clay cover 

2.~ Landfill and CLAY intermixed 
f..---
1--- 1-

~ ... ·. ·- ~1 
~~ ~ 

~ ·. v~ 
~ ·' lib 

7.5 ~ 1/ ~ 
I-- f-

..: ,. ... 
,....,: 
CIO. 
Q ...... ... ~ -· ~4 

1.0 z.o · i'""o 4 o e.o~ a.n 

STANOAitD I"INI!:TitATION TEST - •N~ VALUES 

•o zo Q 40 so eo 
I­
I­
~ 

1-
~ 

I-
,... 
-,..... 

1--- 9.0• II 
r-+--------------~~~--~-1/4 

~ 
I­
I-
1-
!-­
..... 
I­
I­
I­
f­
~ 
~ 

f.­
f.-
1-

t-10.0. . • . - :. . f-

. :. ~ · .. ' 

-
r-- Gray silty .CL~~! trace SAND I 
1---11.51 ·-'',. .. . ..... . 

Gray SAND, trace CLAY 
1
. -

5 13. Q I 
.,. .... - .. 

I-­
I-­
i-

15.0 
I-­
I-­
I-­
I--

17..5-
~ 

1--­

r--
1--­
•200 
f---
1---
1---
~ 
f.--

~­
f-.-

tao 

Boring Ended @ 13.0 1 
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[J]"ITON mJ noctc co"! 
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~ CAl.IIUTto 
q;;i7 l'lN,._ONITtll 
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I­
I­
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f.­

f.­
I­
I­
f­
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1-
~ 
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I­
I-
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W.o. • WHIL I D" I LLI Nl .!A::.:.D:.:..· :.:• A::.:';.:.T~!.::." ,.:Df':::.:.::IL~L~I M::,:l:....----------1 
THI •N•VALUIS IN THI STAO'tOA"D PIMITRATION TIST &Ill 1\.0WI fill' POOf 
IIIOUIII(O TO DIU VI A z• Q,O, IPLIT•IPOOttiANIIl.(ll USIMG A '40\.8. WIIOMT 
'ALLIMI '1111 '011 A DISTAM(I O' 10~. 
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:\ FILENo. 5';.. 1017 
L Gary Development Sanitary Soi-l Borings 
I Landfi 11 Gary Landfill DATE9I17/B'5 
E Cline & Gary Ave. .. 

Gary • IN REPORT No. 
N E 
T Gary. IN .. c 

.. SHEET· OF--o,''AO' 

T 
,:.:-

WS·G '. ·., TEC,HN I c I ~N : :· 

LAB No. BORING 'No. IB-l SAMPLE No •. ·:DEPTH 
.. 

9.5-11.5 1 

-· 
CLASSIFICATION . 

READING Q ho ho - h, ha . INITIAL FINAL .--+ K --NU\1BER ft. OW INITIAL DROP IN F.lNAL TIME TIME TIME PERMEAB I LlTY 
(ML) HEAD(CM) HEAO(OA) HEAD(a.A) (SECONOS) RATE (CM/SEC) 

3~09PM i8:06AM 
::6].;1~0 -8 1 2 90.0 1.3 88.7 9/17/85 9/18185 3.3x10 

' .. 

. 

-

.... 

:,·; .. - .. 

.. 

. . . . 

'. 

I 

I--

_r-2-2 a. "' ) H -8 
STANDPIPE (CM2) 1. 733 K 

L LOG~ .. 3. 3x10 CM/S AREA OF a.= - · At . H• 
c 

.. 

LENGTif OF SMPLE- (CM) L = 2.54 
.. 

AREA OF' S~PLE (CM2) A = 31.65 

DE:~S I TY 
·.~ 

fCF WET ~ 
. . . . 

: '· 
. . . . . . -· ; . .. . . 

" 
. . .. . - ~ .. . . : .. ... 4,: ·•· . . ...... 

~· "~-. 
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: "' ATE€ Associates, Inc. 

,...1501 Eut Moin Stree1 • Griffhh, lndiono .. 46319 V Griffith Phone (219) 924-6690 

November. 8, 1985 

File 5-H'Jl7 

Larry Hagan 

Gary Developnent Sanital:y Landfill 

Cline & Gary Avenue 

Gary, In:iiana 

REPORI' 

Soil Borings 

Dear Mr. Hagan: 

Gary ·Develq::ment Sanitaxy Landfill 

Gary, Indiana 

: .. . .. ".; 

We have <:XIll'leted few: soil borings en the Gar.y landfill west wall. The 

purpose of the worlt was to obtain sanples of the clay liner for. 

per.reability testing. Boring locatiCXlS were specified by you. 

Iii! Ill! 

ATEC Offict~a 

Corpora~• Office: 
Indianapolis, IN 

Officea: 
Atlanta, GA 
Baltimore, MD 
Birmingham, AL 
Chicago, IL 
Cincinnati. OH 
Dallas. TX 
Dayton, OH 
Denver, CO 
Freeport, TX 
Gary, IN 
Houston, TX 
Huntsville, AL 
Lexington, KY 
Louisville, KY 
Newpon.NC 
Raleigh, NC 
Salisbury, MD 
Savannah, GA 
Wast>in~:ton, DC 
York, PA 

Affiliates: 
Alexandria, VA 
Norfolk. VA 

Info:rna.tion fr.cm Ol.lr r.epor.t dated September 13, 1985 is also included, in 

order. fox: this report to be CC~tplete. The previous Bor.ing 1 has been 

r.elabeled as B-4. 

Wor.kSUl't'll'Bry 

Field dr.illing activities were ~J:'for.med with a truck-rrcunted CME 55 

r.otaJ:y drill r.ig. The bor.ings were advanced with 3.25 indl I.D. holl().ol 

stem auger.s. A Shelby tube sarrple was taken fr.an the clay liner. at eadt 

location. Bor.ings wer.e gr.o..tted Upal cx:rtpletion. 



Subsurface Conditions 

In general we encountered a clay cover approximately 2. 0 feet thick 
fall~ cy- laOOfill.~ clay' intexmixed. In all borings a qrayg silty 

clay liner·.Wa.s encountered ·at· depths ranging· fran the surfaee .to· 

approximately 20- feet. 

Per.meability Testing 

Shelby tube sanples fran each boring were tested for permeability using 

fr..e falling head method. 

Boring• 

B-1 

B-2 

B-3 

B-4 

DataSumnacy 

Depth of Semple 

20.0' to.22.5' 

2.0' to 4.5' 

1s.e• t:o 17.5' 
9.Si' to 11.5' 

Per.meability 

6.0 x 10-7 an/sec 

2.4 x 10-8 an/sec 
J.e x 1~7'Cm/sec 

3.3 x 'i~a cil/sec 

we thank. yO.i !6r 'tile q:port\urity to be of service. If you have aey 

questions, please don • t hesitate to call. 

Very truly yours, 

Atec Associates, Inc. 

Geologist 

(}?Jvi/.&1 
Robert J. Gr.illo, P.E. 

Engineering Manager 
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PERMEADlLtTY TEST 

CLASS I F"l CAT I ON _ _:_ ___ --'-----,..,--,·-·· -------.--~--------------,--------
l====-==-==cr===-==;=-=--=_,=·· -==·=- -~-.-= ···'==·=--===;====r="'""""~---=-r==-===-=-=-,...-------4 

READING 
Nl.fv1BER 

Q 
FLOW 
(ML) 

2 

ho 
INITIAL 
HEAD(CM) 

90.0 

ho - he 
DROP IN 
HEAD(CM) 

29. 1 

hs 
FINAL 

HEAD(OJ!) 

88.1 

INITIAL 
TIME 

r·l NAL 
TIME 

-1 :09PH 

+ 
TIME 

(SECONDS) 

K 
PE~ABILITY 
RATE (CW'SEC) 

11:29AM 
11/7/85 

~----+---+-------+---------~----~-+-~~;_+-----+-----~-----------~ 

84.7 3:30PH • • •• > ... ·;:. ~. ., •••• ,. ..-: 

1- -----1----l-------+----- -- --,---·GO-. 9' ---+-----+-=~--=-~ 
1
"'""': ~--;-fs-t- 86, ltOO 

1------+----·1------+-------·- -- -------t-----1---

~----~--+--------+---------------_, _____ _,r-----~r------+-----------~ 

-----~---+-----~-----~-~~--~----------~ 

~---+----~---~----~-------1~~---_:_~----~----~------+----------4 

AREA OF STANDPIPE (C~) a= 1 .645 E2.3 a. L'\ OGHo -7 
K = At 7L ffi•6.0x10 anise 

LENGTH Of SAWLE (CM) L = 2.54 

AREA OF SAMPLE (CM2) A= 31.33 
\JET DE'ISITY PCF 

~--------------------------------------------------------------------------------
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•• A TEE: Associates, Inc. 

~ 01,01 1. llol" llfoU, ,,111110, lo '&Ill ·llt•,l\•Un •)II•)U•tOtl 
p E'R ME A 0 I L I T y T--EST 

or ,~u '· , ... , ......... , .... -. IL 'O"' • )IJ•)II•OIU 

~~ 
,. 

p F 1 u: No. -S:..lOt~ 
Gary Development Sanitary R 

· Soi I Borings DATE: - : . ... "!_1_/'Zili__ 0 
Landfill J ·. Gary Landfi II ., 

; REPORT No.------

~I 
Cline Ave" & r.· .... ., ft~ve. E: ,. ~ --- iN --·I 

rlJ 
~.>ary, \;££T_j_ OF'__]_ 

Gary, IN 
·---- ·----~. ECHrtiCIAN 

DG 
--- -· 

Con-1· ' 
NO;. J":.-2 __ SAMPLE 'NO. ST-2 2.0' to 4. 5' 

LAB NO. 'i:JoRI NC DEPTH 

CLASS I F'l CAT I ON -
- --------~-~--~ 

READING Q ho ho - h, h, INITIAL FINAL ± K 

Nl.MSER 
FLOYI INITIAL DROP IN FINAL TlME TIME TIME PERMEABILITY 
(ML) HEAD(CM) HEAD{CM) HEAD{CM) (SECONDS) RATE (Ctv\ISEC) 

1 2 90.0 1.3 89.9 1U19~~. 1.:11PM 
-

. '89._8 .•. 2:04PM .·.. . - ',• :_ -~ ~- ~- ·. - .. 

-----
88.7 11:31AM 86,400 2.4 x 10-~cm/se,_. 

11/8/85 --·-· 

'. 

, . 

-- -- .. 

-

., 

'' 

-

·-I 

AREA OF STANDPIPE (CM2) 0.= ). 733 K -(2.3 0. 9 LOGH0 .2 .4 x10-
8

cm/sc - At HI 
c 

LENGTH OF SAWLE (CM) L = 2.54 

AREA OF' SAMPLE (CM2) A = 31.33 

\JET DE~lS I TV PCF 
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~-_;.......;_---'---------.---· . ~· .... _. ~---'--~·-.:.;;;;;;;;-"<· :':;,~_; ~~··. '·,_;.'·· <~~:·:;:.-'.'/:~ .. -·.__, :/.~ 

ATE C::c•Aso. is•_.s ... o •• c,i,,a·.·.t ... ·.~.s.,',,,~-.",.c. _,·,,,,. r,,.,,,.,.,o. ,,,.,·,,.~,, 'I " .-.. ·-.·. -~ . . - ~,; 
• ft • •• p E R M E A B I L I T y ·-· i E S. f >- ... __ ··• 

01)\~0 1. Clul~ A••""•• Cuu..._... U.: 60\'5 • JU•)II·~'S . ·-· _ '<.'_:·._,··, i·,· 
~~ . . . 

~ Gary Development Sanitary : Soi 1 Borings :6:~~ .. ·~o1:1;JZJ'g~l-. ' . 
E Landfill -'. Gary Landfill .· ~EPO,~TN~. >;;::';··,. . ·--···· 
N C I ine Ave. & Gary Ave. -. · ~--- . Gary, I tl ... ·. St:citT .. ,. . ei"i:..L_ ... , 
y Gary, IN T T-.::cttMICI·~-~ -·o'G\.·· t··< 

. . - ' . ' 

LAB NO. __t_co-=2--'-. DORING NO. -~:-_3L-.;.._· SAMPLE NO. ~--3,_·'-.- DEPTH 15,0' to· ]7);"t ;< .I: ·;·:~ 

CLASS I F'l CAT I ON 
... 

READING Q ho h 0 - h 1 

Nl.t.-BER FLOW INITIAL DROP IN 
(ML) HEAD(CM) HEAD(CM) 

2 90.0 14.3 

AREA OF STANOPI~E (C~) a= 

LENGTH OF SAM'LE (CM) L = 

AREA OF SAMPLE (CM2) A = 
WET OE:I~ITY PCF 

ha INITIAL FINAL TIME HEAD(CM) 

38.5 11:29AM 
11/7/85 

86.5 

75.2 

FINAL 
TIME 

1:10PM 

3:03PM 

11: 30AM 
11/8/85 

± 
TIME 

(SECONDS) 

86,400 

. :,·-.. ·-.-.,;.·;·r·· ' 
·-:.::<:··, .. -_ ·. ; 

.3.0xlo-7cm/sec 

_ 2.3~ L Ho= -7 E 
..... . 

K- At :0LOGH 1 3.0x10 cm/se 
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PERMEABILITY TEST 

C T -~ 
L Gary Development Sanitary R Soil Borings 
l Landfi 11 ~ Gary Landfi 11 
-~ -G--1-i-ne--&--G-arv -Ave--.-- - - -- - -- - -- -'- -G;n·v-----t-N- -----N -. • . . - - I:... --. I , ••• 

T Gary, IN c 
T 

LAB NO. ----·-·- B'ORINC No. _B::o..~_4.;____ SAMPLE NO,. sr...:4 __...;:. ______ DEPTH 

FILE: No. 5 -lO 17 
DATe:9/}J/8S 

, , ~·~EPoRi--,No-e--- ------- ----- , __ _ 

SHEET OF--

TECHNIC I AN . WS_G 

9.5-11.5' 

C~ASSIFICATION ----~-----~----------~-------------------------------

READING Q ho h0 - h 1 h, INITIAL FINAL ·± K 

NlAvU3ER FLOW INITIAL DROP IN FINAL TIME TIME TIME- PERlvEAB I Li TY 
(ML) HEAD(CM) HEAD(CM) HEAD(CM) (SECONDS) RATE (CM/SEC) 

I 3:09PM 8:Q6AM 
61.;.140 

-s· 1 2 90.0 1.3 88.7 9/17/85 9/18/85 3.3x10 
..... ,_ .. . .. .·.·,: 

I 
- - ----------t 

~------4-----~--------r----------------~-------4-------~---~-----~-----------~ 

-·-----4------l----------l--------f-----------l-------11----------+----- ---- -- --------,------t 

AREA OF STANDPIPE (C~) a= 1.733 
/ _', 8 

K _(_2.3a. L )LOGH0 =3.3x10- CH/S C 
- At HI 

LENGTH OF SAMPLE (CM) L = 1. 54 

AREA OF S tJ·,lPLE ( Ctl?-) "=31.65 
WET OEJSITY PCF 


